Confronted with uncertainty, who within social networks makes decisions and how? This article suggests a framework for answering these questions. It suggests that decision-making is distributed over time within and among network members. These 'distributed decisions' originate in, and develop from, initial decisions, termed 'proto-decisions'. The process of development of distributed decisions is not merely a social activity. It involves the development over time of mental events by one or more persons through interaction. This framework is illustrated through specific reference to the example of who decides about child access to primary health care, and how. At the same time, it elaborates existing models of health service use. It questions the focus of the Social Organisation Strategy framework on one agent deciding about service utilization (albeit within limits set by the structure and content of social network ties) and on social relationships as the dominant influence on decision-making in social life.
Introduction
his article suggests a framework for understanding who makes decisions, and how decisions are made, in social networks in situations of uncertainty. It theorizes the distributed development of decisions from initial decisions, termed 'proto-decisions', within and among individual members of these networks over time. This theorization of what can be called 'distributed decision-making' (Rapley, forthcoming) takes place through illustrative reference to decision-making about child access to primary health care. However, the framework has relevance to all help-seeking and other situations in which decision-making, in response to doubt and ambiguity, evolves within and/or between group members, as a coordinated mental and social activity. The framework allows for decisions characterized by mutual authority (Elkind, 1994) , and decisions made for, and with, persons who lack relative autonomy in making them (Roberto et al., 2001) .
The example of decisions about who influences child access to primary health care, and how, allows for uncertainty and decision-making by one or more individuals, including children. It also contributes to an understanding of non-attendance for health care. Many sick children, even in developed societies, lie trapped outside their primary health care system (Newacheck et al., 1996) . This can impair their health status and functioning in the short and long terms (Newacheck et al., 1998) , adversely affecting their families and the community (Institute of Medicine, 1998) . To overcome their exclusion, influences on primary care access by children are important to understand (King, 2000) .
The example chosen draws mainly on my recent, qualitative research into lay barriers to accessing primary health care in New Zealand for moderate-severe child asthma. From a post-positivist position, which assumes one reality (ontological absolutism) uniquely but not fully understood by each individual (epistemological relativism), the research used a general inductive approach to analyse semi-structured interviews with selectively sampled participants. They included mothers of children who infrequently attend primary health care for poorly controlled asthma, sometimes accompanied by other family members (Buetow et al., 2003a) . Key informants added professional perspectives and cultural expertise (Buetow et al., 2003b) . However, no attempt is made to tie the framework of distributed decisions per se to that research project. Rather, the framework derives from my generalized experience, as a New Zealander and mid-career social scientist, of lay decision-making around interactions with the New Zealand health system; from dialogue with colleagues; and from a non-systematic review of published and grey literature on access to heath care, especially by children, and family decision-making.
To demonstrate the need for a framework of distributed decision-making, I first consider existing frameworks for understanding access to health care, by children among others. With reference to this particular example, I then outline my framework before suggesting, in turn, why, by whom, and how distributed decisions are produced. Lastly, some implications of the framework are discussed for research and practice. framework, which locates decision-making in individual subjects. It includes traditional pathway models that describe decision-making steps that people may take in considering whether to seek care (Fabrega and Van Egeren, 1976; Suchman, 1965) ; models that emphasize social-psychological determinants of service utilization (Ajzen, 1980 (Ajzen, , 1991 Becker and Maiman, 1975; Eraker et al., 1984; Janis and Mann, 1977; Rosenstock, 1966) ; and the Socio-Behavioural Model, which is more structurally oriented than the aforementioned models. Developed by Andersen (1968) and revised several times (Aday and Andersen, 1974; Andersen, 1995; Andersen et al., 1994) , the last model conceptualizes decision-making in terms of predisposing factors, which describe the propensity to use health services; enabling factors, which refer to the means available; and the need for health services.
The second framework -the Social Organisation Strategy frameworkemphasizes the 'effect of more social and dynamic factors in decision-making' (Pescosolido, 1992 (Pescosolido, : 1099 . It offers a dynamic, social network and eventcentred counterpart to individual, rational choice explanations. Within this framework, the Network-Episode Model (NEM) suggests that patterns of service utilization and sequences of contact reflect interactions of the structure, content and functions of network ties (Pescosolido, 1991) .
The most influential of these models of health service utilization is the Socio-Behavioural Model. However, it was never designed to understand access by children to health care, perhaps reflecting the low status that children have traditionally held within mainstream sociology (Mayall, 1998) . As Pescosolido (1992 Pescosolido ( : 1102 adds, the Socio-Behavioural Model downplays the 'critical dynamic relationship among individuals and their networks and the larger structures that form from and shape them'. In addition, it does not specify the need to ascertain who decides in patterned interaction whether a child with illness symptoms will attend for health care -and therefore who must overcome barriers to service use before system entry can take place. An individual adult is assumed to take this social role for children. This is despite an emergent recognition that children are embodied social actors who, as their maturity grows within intergenerational relationships, may participate in decisionmaking about their own health care and help to construct their own childhoods (Mayall, 1998; Shehan, 1999) . This recognition also aids understanding of the social positioning of children as a minority group within a guardian-controlled social order, which is 'itself subject to the demands and pressures of wider social forces and policies' (Mayall, 1998: 275) .
The NEM helps to bridge the divide between individualistic and social process models of decision-making, and allows for system entry to take various forms, including choice and coercion (Pescosolido et al., 1998a) . This is relevant to children, who may lack power in decision-making about their own access to primary health care. The Children's NEM (C-NEM) modifies the NEM in ways that are necessary for children (Costello et al., 1998) and to take 'account of the different degrees of power and control that adults and children have over their own access to care' (Costello et al., 1998: 167) . For example, the C-NEM incorporates characteristics of the family and expands the lay support system. However, the NEM invites concerns, not resolved by the C-NEM. First, the NEM is predicated on the belief that 'social relationships rather than individual mental events [are] at the centre of social life' (Pescosolido, 1992 (Pescosolido, : 1103 . The difficulty is that decision-making is not merely a social activity. It involves mental events and interaction within social networks. Each of these components is so inextricably intertwined that the decisional starting point for accessing primary health care is neither one nor the other for an individual decision-maker. Rather, it is the mental calculus of each interacting member of the social network, who helps to make decisions for a child over time. This draws on the framework of 'distributed cognition', which contends that cognitive processes may be distributed across members of a social group, and influenced by the resources and materials available to them in environments that they create over time (Hutchins, 1995) .
Second, applications of the NEM (Pescosolido, 1992; Pescosolido et al., 1998b) still focus on attributes of one adult, albeit an adult recognized to function within limits set by the structure and content of ties in the social network. This fails to elaborate on who specifically is involved in decision-making for (and sometimes with) children, and on how different network members may contribute to, and share responsibility for, group decisions. The omission is significant because decision-making may be distributed across various members and the cultural artefacts around which they coordinate in making decisions. Although the NEM at least hints at the issue of who gets involved in making decisions for a child, and what this means for control over entry into care, there is a need to elucidate these processes underlying decisions to use primary care and other services.
Distributed Decisions
The decisional starting point for an event such as child access to primary health care is, I wish to suggest, the mental calculus of each individual who, in social interaction, may take two actions. The first is to produce proto-decisions. In my example, these initial decisions pertain to whether or when (or even to how or where) to access primary health care. They may be made for, or with, a child; before a child is born, for example in planning whether it will be given certain vaccinations; or even before a conception in anticipation of services that would be accessed if a child were born. To formulate proto-decisions, network members each pass through decision-making steps explicated by models such as the C-NEM. In so doing, they commit themselves to an incipient course of action without requiring the personal authority or resources to implement it. Second, distributed decisions are produced through the refinement of proto-decisions distributed within and among individual members of the network contributing to the decision-making. The following discussion elaborates on this framework, considering why, and which, members may contribute to distributed decisions about child access to primary health care, and how these decisions can be produced from proto-decisions.
Why Contribute to Distributed Decisions?
Through interaction, network members may each contribute to, and further develop, proto-decisions in producing distributed decisions for the whole network. In the context of child access to primary health care, at least two sets of factors help to explain why.
First, the primary care needs of a child tend to concern multiple members of its decision-making network, which behaves as if it is 'greater than just a collection of individuals' (White and Klein, 2002: 123) . According to a variant of symbolic interactionism (Turner, 1970) , performing functions for, or with, the child helps to give meaning to the network. In this context, proto-decisions become necessary because the needs of individual members of networks, such as families, can conflict with those of other members who do not necessarily have identical preferences (Thomas et al., 1999) . Different members may attach different subjective interpretations and meanings to the experience of signs and symptoms of child illness (Kleinman, 1988) . These members may be selfregarding or other-regarding, focusing for example on the family unit whose needs are defined only in part by the child (McLaughlin and Braun, 1998) . Hence, Elkind (1994) sees contemporary families 'stumbling' toward a new balance that integrates the needs of parents and children respectively. The preferences of one network member cannot be assumed therefore to determine resource allocations (Thomas et al., 1999) .
Networks such as families are suited, nevertheless, to conflict management. Despite differences in preferences among members, and interpersonal tensions, families tend to act as cooperative groups that share compatible primary goals. Their ethos of cooperation derives from affective concern for each other's health, well-being and preferences; from an ideal of fairness; and from commitment to the family unit. Members of the network are committed to exchange and support through finding a solution to problems, which can maintain and harmonize long-term relationships (Vuchinich, 1999) . All of this encourages the safe expression and refinement of proto-decisions to help manage contested issues, and produce outcomes that create and maintain order in families. A group process that takes individual proto-decisions into account can also motivate the pursuit or implementation of the final decision and promote its eventual realization (Dholakia and Bagozzi, 2002) . However, lack of agreement on the network's 'final decision' may weaken its implementation, with rejected proto-decisions offering an alternative to decisions that are later re-evaluated.
Second, whereas the medical condition drives urgent access to hospital emergency care and acute hospital admissions, decisions about access to primary health care are often less straightforward. Paediatric and other encounters in primary health care are frequently vague and ill defined. Although generally non-urgent, unclear signs and symptoms increase lay uncertainty about health care needs. Decisions on whether to access primary health care may be further complicated today by increased choices of where to obtain help. Networks with 'team situation awareness' (Salas et al., 1995) and distributed knowledge and experience (Lipshitz et al., 2001 ) can help to relieve the uncertainty and match the most appropriate action to the situation (Robson, 1995) in dynamic, realworld environments (Lipshitz et al., 2001) . The emergence of postmodern social structures has also tended to promote shared decision-making by families. For example, there has been a culturally dependent shift, especially in middle-class households, toward more flexible gender roles and symmetrical or egalitarian roles in household maintenance activities.
Who Contributes to Distributed Decisions?
An initial challenge is to define individual networks by identifying who participates in the process leading to distributed decisions. In the example of child access to primary health care, it may be that no-one decides for repetitive symptoms not requiring medical intervention -and that habit reigns. However, when there is uncertainty, and 'cultural routines do not produce effective solutions to problems, individuals often become consciously aware of the need to think through situations' (Pescosolido, 1992 (Pescosolido, : 1107 . The NEM assumes that decisions are then purposively made with bounded rationality. The C-NEM shifts the focus from the decision-making adult patient to an 'agent acting for the child,' recognising that 'several such agents may be available' (Costello et al., 1998: 168) . However, as with the original NEM, it does not emphasize which agents, or how they each contribute to decisions about access to primary health care for the child.
Driven by experience-tied knowledge of the child, these network members are likely to reside with the child and be the parents and/or an older child herself or himself. Mothers, in particular, often lead decisions on whether to seek health care for their child(ren) (Oakley, 1994) . They may operate as 'alert assistants,' encouraging independence in adolescents whilst identifying or anticipating, and helping to meet, their need to make appropriate choices about, and interface with, primary care services (Williams, 2000) .
However, the parent-child relationship is not exclusive. Because childhood is a period of dependency and development, the State bestows on parents or other legal guardians acting in loco parentis (including the caregivers of children in foster homes and under the charge of social services) assumed responsibility and authority to serve as surrogate decision-makers and carry out certain functions on behalf of, and in the best interests of, particular children. Especially during young-middle childhood, these functions typically include providing access, when needed, to primary health care (Szilagyi and Schor, 1998) .
Similarly, among some cultural groups, persons other than the birth parents may look after children for long periods. For example, New Zealand Maori and Pacific peoples tend not to distinguish between lineal and collateral relatives. Maori children belong not only to their parents but also to extended family (whanau) -including grandparents, siblings and even, close friends and neighbours -who may share responsibility for making decisions for a child (Metge, 1995; Metge and Kinloch, 1984; Taiapa, 1994) . In New Zealand, this pattern persists despite urbanization reducing opportunities for urban Maori to practise their traditional culture (Voyle and Simmons, 1999) . Within the extended family, however, the grandmother or aunt of the child commonly exerts a high degree of control over decision-making about health care for children (Laing and Miteara, 1994) . Thus, such persons contribute to collectivistic decision-making about health care, as also occurs, for example, among some Asian peoples (McLaughlin and Braun, 1998) .
Moreover, children themselves may help to develop decisions distributed within and among network members. As children move toward adulthood, three sets of conditions -capacity, permission, and necessity -may lead them to make primary health care-seeking decisions with family or other network members, or independently. Each of these conditions is suggested to be sufficient but not necessary for child involvement.
The 'capacity' of children to seek primary health care may be inferred from their legal competency to consent to treatment. Independent of the law, children may contribute to decision-making according to their potential. Children, qua children, begin to develop decision-making skills. This process is informed by greater experiential understanding of concepts of illness, and the need for health care, than has been suggested by a Piagetian, purely cognitive, framework of developmental stages (Eiser and Kopel, 1997) .
Secondly, the extent to which children contribute to decisions regarding whether to seek primary health care may reflect 'permission' or controls from adults, and the willingness of the children to accept these judgements. Different family types set different conditions on when children can make independent decisions about accessing primary health care, and use different communication styles. For example, families that foster concept-oriented communication encourage children to develop their decision-making skills and exchange ideas (Liprie, 1993) . The role of children in family decision-making has been increased, meanwhile, by changes in household structure, and work outside the home may lead dual-income parents to permit increased involvement by their older children in health care decision-making (Beatty and Talpade, 1994; Foxman et al., 1989) . However, even so-called 'intimate families' (Ross, 1998) , where at least one adult is capable of, responsible for, and committed to providing for the child's 'primary goods' such as health care, may deny competent children permission to seek care independently. Such children are presumed by these families to need a protected period in which to develop the 'capacities needed to flourish'. Nevertheless, older children, in particular, may reject such controls (Beatty and Talpade, 1994; Martin, 2000) .
'Necessity' is the third condition for decision-making by children about access to primary health care. In non-intimate families, children who lack legal competence may need to make independent decisions about primary health care-seeking. Although many homeless adolescents stay in contact with, and seek advice from, family members (Ensign and Gittelsohn, 1998) , some other children are functionally, and sometimes literally, alone (Blustein et al., 1999) . Though they may carry values of the family network, their families are absent or uninterested in their well-being. Since there might not be a single adult to lead care-seeking decisions for them, only they can decide when to seek care. In other families, older children may themselves be expected to make and act on health care decisions, for example by paying for their own health care. In all families, there is a need to receive assent (as distinct from consent) to accessing primary health care, at least from older children or to the extent of the capacity of children to understand illness symptoms and their management. These children's perspectives should be studied because they cannot be assumed to be the same as those brought to decision-making by other parties.
How do Proto-decisions Contribute to Distributed Decisions?
Proto-decisions initiate the decision-making process that leads to the 'final' distributed decision made by the network or by a subset of its members, including a caregiver operating alone. This decision stands for the network at a discrete point in time and results in the action or inaction that, in my example, may lead to symptomatic feedback. Through interpretation of this, and other, feedback, the social network deciding about child access to primary health care will reevaluate the illness threat and any decision not to seek care (Bishop, 1991; Leventhal et al., 1980) . Network members can thus select between courses of action to produce one decision standing for all members. Not all of them necessarily make, articulate and refine proto-decisions. However, to the extent that family networks, for example, have recently undergone role dedifferentiation, with a shift from unilateral to mutual authority (Elkind, 1994) , the decisions of social networks have increasingly become syncretic or joint decisions rather than autonomous decisions.
The influence of social interaction depends on the starting level of mental agreement among network members regarding whether a problem or need exists -say, for primary health care -and, if so, on the similarity or compatibility of the initial decisions for meeting that need. Where there is disagreement, social factors influencing a 'final' decision include the communication and decision-making style of the network, within the context of the network's internal differentiation of power and authority (Singh, 1994) . Therefore, a key issue is who, in the decision-making network, ultimately controls and is willing to take responsibility for access to primary health care for a symptomatic child.
Such is the diversity of family, and other network, types that there is 'no clear social-emotional leader …' [with] 'structurally prescribed roles' (Vuchinich, 1999: 49) . Nevertheless, control -assumed or delegated -may be asymmetrical and vested in one individual, such as the mother. She might consult with others in the network for advice or to help cope with the illness episode, before making her own decision based on a personal evaluation, and perhaps integration, of different proto-decisions. Alternatively, more than one person -including the whole network -may seek, exchange, evaluate and coordinate information and proto-decisions, ensuring that each member has its opinions listened to and agrees with, or at least understands, the decision made for the group. Such group-effort investment in decision-making promotes confidence in and ownership of the network decision, motivating its implementation (Dholakia and Bagozzi, 2002) .
Members' shared understanding of the task and how their own network makes decisions may reduce the need for overt strategizing and debate. Nevertheless, to the extent that discussion takes place, network members are likely to vary in their ability to reason, formulate cogent proto-decisions, persuade others, and resolve differences of opinion. Communication skills, which influence agreement or acceptance, may pertain to discussion, bargaining (Manser and Brown, 1980) or negotiation, through strategies such as bridging, logrolling, trading and limitation of costs (Buetow, 1998; Pruitt, 1981) . Palan and Wilkes (1997) describe strategies used by adolescents and parents (for example persuasion and 'emotional strategies') besides parental response strategies.
The persuasiveness of individual members, relative to other members, depends in turn on their own ability to implement any proto-decision to access care for a child (Heider, 1958) . Financial resources and perceived knowledge of the health service help to define this ability (Davis, 1976; Foxman et al., 1989) . Also influential is the motivation to influence the final decision, considering its perceived importance and value (Beatty and Talpade, 1994; Davis, 1976) . This depends in particular on the extent to which network members expect to be affected by the final decision. For example, use of health care by a teenager is likely to increase the motivation of the teenager to influence the care-seeking decision.
Conclusion
For young children, different people may make substituted judgements about whether to access primary health care. Older children may themselves contribute to, or make, decisions about their own access to this care. In either event, the example shows that the development of the decisions, from protodecisions, is distributed over time within and/or between one or more interacting members of the decision-making network.
In the context of child access to primary health care, this framework elaborates earlier models' starting points for health service use. It questions the focus of the Social Organisation Strategy framework -including the C-NEMon one agent deciding about service utilization (albeit within limits set by the structure and content of social network ties) and on social relationships as the dominant influence on decision-making in social life. Instead, my framework considers who, specifically, contributes to network decisions about an event such as child access to health care, and the process by which, mentally and in interaction, these one or more members develop decisions distributed over time and across the network. Failure to take account of proto-decisions and their distributed development denies an understanding of how and by whom decisions are made, and so weakens the opportunity to influence lay decisionmaking and improve health outcomes.
However, my framework of distributed decision-making is also suggested to apply to other situations characterized by uncertainty over what decision to make, for example uncertainty over whether to seek help or accept particular recommendations offered as help. The likelihood of shared decision-making is increased by intimacy, mutual authority and an inability, or unwillingness, of one or more network members to make decisions with relative autonomy. The latter criterion applies potentially to all persons, but most commonly to 'dependent' groups in the community -such as children and older people -and to cultural groups committed to an ethos of collectivistic decision-making.
Further theorization is needed of how social groups produce distributed decisions from the development of proto-decisions. An empirical priority, meanwhile, is to test the concepts I have begun to develop regarding when and how individuals produce coordinated decisions about events such as child access to primary health care. Difficulties in performing such tests, which led Andersen (1968) to refocus his unit of analysis from the family to the individual, must be faced rather than avoided. They cannot justify the failure to specify the individual decision-makers who interact, and to develop appropriate measures of their contributions to distributed decision-making.
Literature on distributed cognition implies that an event-centred ethnography of social networks, including techniques such as video-and audiorecording, could be used to discover how, and by whom, proto-decisions are further developed (Hollan et al., 2000) . However, use of ethnography as a research method to 're-represent' real-world data has proven time consuming and of observational value only. Therefore, experiments, including simulation models (Hutchins and Hazlehurst, 1995) , might also be used to test the impact of specific changes in network behaviour (Hollan et al., 2000) .
In primary health care settings, moreover, practitioners can use my framework to learn from their everyday, informal and direct interactions with patients. These interactions provide an opportunity to question the assumption that a single agent makes lay decisions about access. For example, when caregivers visit a health practitioner about a child, the practitioner can learn about and influence lay decision-making about access by that child to primary health care. Moreover, since some children, who are at high risk of illness, seldom, if ever, attend this care, it is important to search out their families proactively, if necessary through multiple visits. Such visits may reveal who most influences decision-making that limits child access to primary health care, and how. This may assist the micro-management of particular situations but may also inform policies and practice to meet identified needs for defined communities. Some practitioners -such as community health workers, nurses and peer educatorsalready visit informal caregivers at places including their homes, churches and schools. However, this does not occur on a large scale and not always with all influential network members, who might, for example, include older children and family members usually living in other households. Hence an unmet opportunity exists to identify, visit and influence the 'hard to reach' in their own settings.
Let me conclude by highlighting three principles that, in my opinion, need to underpin future attempts to understand how, and by whom, decisions are made within social networks in situations of uncertainty. These principles are (1) decision-making is distributed over time within and among members of social networks; (2) distributed decisions originate in, and develop from, protodecisions; and (3) the production of distributed decisions is not merely a social activity. Rather, it involves the development over time of mental events by one or more persons through interaction in social networks.
